Objectives: Previously, we reported on the use of emergency tourniquets to stop bleeding in war casualties, but virtually all the data were from adults. Because no pediatric-specific cohort of casualties receiving emergency tourniquets existed, we aimed to fill knowledge gaps on the care and outcomes of this group by surveying data from a trauma registry to refine device designs and clinical training.
T ourniquet use has been associated with improved survival by stopping traumatic bleeding, but virtually all the data have been from adults. Recent emergency tourniquet reports gave evidence of lifesaving benefit with low morbidity in battle ca sualties, but those reports did not specifically focus on children, who have smaller limbs compared with adults.
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Although most war casualties are limb injured adults, 6, 7 specific knowledge gaps exist for the pediatric casualties. For example, no pediatric specific cohort exists in a casualty study of emergency tourniquet use. Devices used on children may or may not fit, and there is no pediatric specific data evidencing survival rates. No research findings guide tourniquet desig ners as to what, if any, problems occur in children. The US military cares for some pediatric casualties that present to mil itary treatment facilities on the battlefield, including those with tourniquets used, but the number is unknown. The military experts are in fact the world experts, and so the criteria to design the devices mainly come from the military. For example, the 1998 US Army Anthropometry helped guide military experts in consultation with device designers. 8 Designers used those data to guide development of their devices, but children were not included. Filling these knowledge gaps may help device makers improve designs and may help refine tourniquet training for use of tourniquets in children. Lessons learned from the epidemic of war casualties can inform civilian trauma care; bleeding from a traumatic amputation can differ little whether from a bomb, a car crash, or farm accident.
The goal of this study was to measure tourniquet use in pediatric trauma care to help identify if a gap in device design or clinical training exists. 
METHODS

RESULTS
Study Group
Of the 88 casualties in the study group, 72 were male and 16 were female patients (82% and 18%, respectively). Ages averaged 11 years (range, 4 17 years; median, 11 years; mode, 10 years; Figs. 2 and 3 ). Sixty nine casualties were battle inju ries, and 19 were nonbattle injuries. Fifty casualties (56%) were from Operation Iraqi Freedom, and 38 casualties (43%) were from Operation Enduring Freedom. The dominant mechanisms of injury were explosions (64%, 56/88), gunshot wounds (30%, 26/88), machinery accidents (3%, 3/88), knife (1%, 1/88), mo tor vehicle crash (1%, 1/88), and other blunt trauma (1%, 1/88). The mean (SD) duration of hospital stay was 8 (9.6) days (range, 0 43 days; median, 4 days; Fig. 4 ).
Outcome Analysis of the Survivors Versus the Dead
Of the 88 casualties, 7 died and 81 survived, resulting in an overall survival rate of 93%. For the 88 casualties, the mean (SD) AIS score was 2 (1.4) (range, 0 4; median, 3; mode, 3), and the mean (SD) ISS was 13 (10.9) (range, 1 75; median, 10; mode, 10; Table 1 , Figs. 5 and 6 ). The extremity AIS data in dicated that the proportion of those casualties with no (0) or minor (1) extremity injury had a relatively higher mortality than those with moderate (2), serious (3), or severe (4) injuries al though those with no or minor extremity were cases that do not indicate tourniquet use, whereas those with moderate, serious, or severe injury often do; the latter have a higher threat to life.
The living and dead casualties were similar in all in dependent variables (including age, sex, and injury severity) measured, but living and dead casualties obviously differed for survival and hospital stay duration ( Table 2 ). The 7 dead casu alties died in or before the emergency department in 3 cases and on the first hospital day in the remaining 4 cases. The median hospital stay for the 7 dead casualties was thus 1 day, whereas the median for those casualties who lived was 5 days. For the dead, hospital stay was survival duration because they died in the hospital. For the 7 dead casualties, the mean ISS was 27 (range, 8 75; median, 16; Fig. 6 ). For the 7 dead casualties, one had the extremity as the highest AIS score of all body regions (eg, suffix 3 for extremity vs 2 for thorax), 2 had the extremity injured equally severe with another body region (eg, suffix 2 for both extremity and external injuries), and 4 had a nonextremity area as the most severely injured body area (eg, head, 6).
Analysis of Casualties With Versus Without Extremity Injury
Those casualties with a coded extremity injury (extremity AIS) numbered 67 children; the other 21 casualties had no ex tremity injury (extremity AIS suffix of 0). Of the 21 casualties with an extremity AIS score of 0, 14 had a burn or a superficial injury (external suffix of 1 or higher), and 7 had no external injury (external suffix of 0). Six (7%) of 88 casualties had neither extremity nor external injury; 5 lived. Of 81 living ca sualties, 19 (23%) had no extremity injury (extremity AIS suf fix of 0), whereas of 7 dead casualties, 2 (29%) of 7 had no extremity injury (extremity AIS suffix of 0).
DISCUSSION
Although no previous report included an analysis of emer gency tourniquet use in a cohort of children, the main finding of the present survey was that the general results seem similar to those recently reported for adults. The case count, the demo graphics, the injury severities, and the outcomes were within our expectations. We found the results interesting because they filled a specific knowledge and treatment gap, but there were no sur prising findings. The survival rate of the present study, 93%, is FIGURE 5 . Casualty counts by AIS data and survival. The extremity AIS data indicated that the proportion of those casualties with no (AIS, 0) or minor (AIS, 1) extremity injury (17%, 4/24) had a relatively higher mortality despite not meeting a conventional indication for tourniquet use than those with moderate, serious, or severe extremity injury (respectively for AIS scores 2, 3, and 4; 5%, 3/64). ClinicalTrials .gov which overlapped the present study for a period) or registry analysis may yield new knowledge. A detailed survey of casualties (as opposed to data from a registry) by a knowledgeable clinician scientist may address the topics of interest in greater depth than the present study, especially if at or near a busy hospital. Differential survival propensity by age deserves further re search. A prehospital hemorrhage control device for abdomi nal exsanguination is conceivable. A new device was recently approved and fielded for difficult inguinal bleeds; it has been used but needs further research. Many prehospital data gaps remain for tourniquet use such as hemorrhage control mea sures done with tourniquets and casualty responses to tour niquet release. Pediatric anthropometry referents may assist tourniquet designers in the future. 
